Synthesis, radioprotective activity and pharmacokinetics characteristic of a new stable nitronyl nitroxyl radical-NIT2011.
A new stable nitronyl nitroxyl radical NIT2011 was synthesized and characterized. The radioprotective effect and pharmacokinetics profiles of NIT2011 were investigated. The results showed that when irradiation exposure dose was 6.5 Gy gama radiation, the survival rate in the irradiation-only group was 20% on 30th day. The survival rate was 70%, 80%, and 90% on 30th day when mice were pretreated with 0.25, 0.5 and 1.0 mmol/kg NIT2011, respectively. The pretreatment of NIT2011 increased number of spleen colonies, the numbers of bone marrow cells and protein level in bone marrow cells. Pretreatment with NIT2011 prior to radiation exposure increased the plasma SOD (superoxide dismutase) activity. 24 h after irradiation exposure, level of plasma MDA (malondialdehyde) in irradiation-only mice was 14.8 ± 2.8 nmol/mL, level of plasma MDA in NIT2011 (1 mmol/kg) pretreated mice was 9.8 ± 2.0 nmol/mL. Three days after irradiation exposure, the micronucleus ratio in irradiation-only mice is 40.2 ± 3.6, the micronucleus ratio in NIT2011 (1 mmol/kg) pretreated mice was 11.7 ± 1.2. NIT2011 was easily absorbed in mice after it was oral administrated. Compared with the intraperitoneal injection, the relative oral bioavailability of the NIT2011 was 27.5% in mice. The LD50 of NIT2011 was 1510 mg/kg in mice by oral administration. Thus, NIT2011 has potential in being developed as an oral dosage form, safe and effective radioprotective agent.